It has been well established that increased maternal education, income, and social status contribute to increased birth weight, as well as reduced risk for low or very low birth weight offspring. However; there remains controversy about the mechanism(s) for this effect, as well as the interactions between these factors, maternal age, and race.
information to explore the previously noted strong effect of maternal education on birth weight, as well as the large racial difference in outcome at every educational level after adjustment for the effects of age, marital status, state of residence, and gender of the offspring. However; this relationship was not monotonic, and there were differences in the effect between the white and black families, with black women showing a linear and consistent benefitfrom education across the range, while whites show a sharp benefit from completion of primary education, less from subsequent schooling. A surprising result was the apparent negative impact of very advanced education (>16 years), with lowered birth weights and higher risk of low birth weight offspring in the women with post-college training.
The data also shed some addition light on the effect of age and birth weight. Whites show established improvement in birth outcome to about age 30, with slight decline thereafter, whereas in blacks there was progressive decline in birth weight with rising age starting in adolescence, as previously demonstrated by Geronimus. An additional unexpected observation was a sizable difference between births in Connecticut (larger; fewer low birth weight) than Virginia, correctingfor all other covariates. It is hypothesized that this may reflect differences in services used, prenatal care in particular; given similarities in smoking rates and other predictors.
Because of the non-representiveness of and the limited information available in the present study, the conclusions should be taken as hypotheses forfiurther research rather than definitive. 
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INTRODUCTION
There is an extensive literature documenting the consistent relationship between maternal socioeconomic states (SES)C and fetal health [1] [2] [3] [4] [5] . While infant mortality evidence clearly and unequivocally expresses the devastating consequence of very low SES, evidence, using birth weight outcome, demonstrates a more continuous relationship across the SES spectrum, rising SES being associated with increasing mean birth weights, as well as decreasing the probability of low (< 2500 gm) or very low (< 1500 gm) birth weight outcomes [1] [2] [3] .
While these relationships appear secure, there are many uncertainties and controversies regarding the associations. First is the issue of pathway, some investigators feeling that most of the relationship can be explained by differences in reasonably well understood characteristics, such as smoking, maternal health, and access to prenatal care [4, 6, 8] , while others infer large unexplained "SES" factors [2, 5, 9, 10] . Closely linked with this issue, especially in U.S. data, is the effect of race, whose role as an independent predictor of outcome has been variable in the published data sets [2, 5, 6, 8, 11, 12] . More recently, there has been a suggestion that not only race and SES but some "neighborhood" or community factor might substantially modulate birth weight outcome, though there is debate whether community heterogeneity, alternatively viewed as "income incongruity" (a beneficial factor) or "income disparity" (a negative predictor) is the dominant effect, or whether physical environment may contribute [5, 9, 10] .
There also remains considerable controversy regarding the significance of the differences observed. Although the prenatal and child development literature clearly documents the relationship between low and very low birth weight and subsequent pediatric health/performance [13] [14] [15] [16] , there is less certainty about the effects of small differences in weight on health above these categories. While there have been few studies that adequately demonstrate the relationship between birth weight and health while controlling for subsequent SES environmental effects, there is some empirical support for the view that the SES-health gradient demonstrable in adult populations may be a reflection of the long term effect of SES gradient differences at birth, with little postpartum environmental contribution [17, 18] . More recently, Geronimus [19] has speculated, based on an observed decline in birth weight with advancing maternal age after 15 in African-American women (unlike the positive effect of age in whites), that birth weight might be viewed as an expression of SES pre-clinical chronic health effects on young adults, a predictor of poor maternal health outcome. If confirmed and validated against other measures of adult health, birth weight might ultimately serve as a biomarker of health in two generations simultaneously.
In the present paper, we focus on the effects on birth weight of two maternal characteristics: age and education. In comparison to some previous surveys used to study birth weight, our data are non-representative and quite limited in terms of variables, but is recent and consists of over 20,000 births. The large sample permits a detailed analysis of the effects of education and age in both the white and the black populations.
The data presented below represent an effort to exploit a study of newborns that had been designed to investigate predictors of respiratory health and asthma in young children. To identify a broad and random population from which to select subjects based on exposure to indoor environmental pollutants of interest and carrying family risk factors of concern, over 20,000 consecutive live births were surveyed in Connecticut and Virginia from 1992 to 1994. We present here the outcomes of these births in relation to available maternal screening data in the hope of addressing some of the issues described above, and with the possibility of identifying a population for subsequent sampling to address more challenging issues in the future. Because We focus on three birth outcomes: weight (a continuous measure), low weight (< 2,500 gm) denoted by low weight (LW), and very low weight (VLW) (< 1,500 gm). We first present bivariate analysis relating the birth outcomes to mothers' characteristics in the entire population. Because of the known differences among racial and ethnic groups [11, 12] , all the multivariate analysis was performed separately for whites, blacks, and Hispanics. In order to fully explore the effects of mothers' education and age, the multivariate analysis proceeded in three stages. First, we estimated the effects of the mothers' characteristics on birth outcomes in the entire sample using Ordinary Least Squares (OLS) regression for the weight, and Logit regressions for the binary outcomes of LW and VLW. In this first analysis, education was measured as a continuous variable (years of schooling), and a non-linear relationship was adopted to allow for a variable effect of both education and age. The estimates are corrected for heteroscedasticity. Second, we re-estimated the above relations using a recoded measure of education: 0 to 8, 9 to 11, 12, 13 to 15, 16, and 17+. This allows, first, for a possible non-parametric effect of education on the birth outcomes, and second, the estimation of the effect of the "type" (ability) of the mother rather than the effect of the individual years of schooling. In the third stage, in order to evaluate Among whites, both education and education-squared have significant effects on birth weight (Table 3) . At eight years of schooling, the marginal effect of a mother's school year on the newborn's weight is about 40 gm. At 12 years of schooling, the marginal effect is 13 gm, at 14 years of schooling the marginal effect of schooling on birth weight is nil, and at 16 years there is a negative effect, -11 gm. With graduate degree (22 years of schooling), the marginal effect of education on birth weight is -47 gm. Among black mothers, the marginal effect of education is constant at a level of 15 gm per year.
A similar pattern is found for the effect of the mother's age on birth weight. Among whites, at the age of 18, the marginal effect of a year of age is 6 gm. At age 22, this effect is 4 gm, and at age 29, which is the mean age at birth in our data, this effect is zero. When the mother is older than 29, each additional year reduces birth weight. At age 40, for example, the marginal effect of age on birth weight is -6 gm. No significant age effect is found among black women.
Other results indicate that white babies born in Connecticut are, on average, While age has no effect on birth weight among blacks (Table 3) , the effect Recoding years of schooling did not, in general, cause an essential change in the estimated effects of the other variables. However, the effect of age on the risk of LW has changed among Hispanics and whites, because of the change in the correlation between age and education (see below). Among Hispanics, the age effect is now significantly negative, with each year of age reducing, on average, the risk of LW by 6 percent. Among whites, the age effect is constant positive, though only marginally significant. The only further insight with respect to the effect of education on the probability of VLW is that for whites, the negative effect of education found in Table 5 concentrates on the differences between women with 0 to 8 and those with 16+ years of schooling.
We then proceeded to replicate the original analyses (including all women, ages 13 and above, Tables 3 to 5) Among whites, the pattern of the education effects on the likelihood of low weight is similar to the one found in the analysis of birth weight, namely, the older the sample the greater the effects for any level of schooling. Among black women, the effect of education on the probability of LW has became nil, and the age effect has increased from 2 percent to more than 3 percent with raising the age of the sample from 13+ to 19+ and to 23+.
Among white women aged 23 and above, the only change in the risk for VLW is in the effect of education, and in the same direction found for weight and the risk of LW. The rate of decrease in the risk of VLW per year of schooling increased from 13 percent among those aged 13+ to 15 percent among mothers aged 19+ and to 18 percent among those aged 23+. Among blacks, education continues to be unimportant, but the rate of increase in the risk of VLW per year of age has almost doubled from about 6 percent in the younger samples to more than 11 percent among women aged 23+. Figures 1 and 2 portray the effects of age and schooling, respectively, when education is measured by years of schooling (note that a similar pattern of effect was found using a categorical measure of education). Figures 3 to 4 show the effect of schooling among the three age groups (13+, 19+, and 23+). Figure 1 would appear to support Geronimus' hypothesis regarding the paradoxical (at least relative to whites) decline in birth weight with age among black women [19] . With advanced maternal age, both birth weight decreases and the chances of having a low or very low weight newborn increase. As Geronimus suggests, this may the reason for the generally lower maternal age in blacks, as in our data. For white women, the maximal weight occurs at maternal age around 30. The minimum low weight risk age is about five years earlier. Giving birth after age of 40 -when about 10 percent of the women in our study gave birth -is subjected to a risk of low weight, which is 50 percent higher. Figure 2 depicts the "return" for education in terms of birth outcomes. Here again, the relationships are linear for blacks and non-linear for whites. For black women, the probability of having low weight babies decreases by 50 percent between graduating high-school and college. Mean birth weight increases by 6 percent. For white women, the optimal level of schooling (with respect to birth weight) is about 16 years, namely college education. Further education "costs" in terms of lower expected birth weight and higher risk of LW. Note that the estimated dramatic worsening of birth outcomes with very low education among white mothers, though, is based on small number of cases and is less reliable.
Although repeatedly found as positive, the explanation for the education effect on health has been controversial. Fuchs [20] , for example, argues that educated people are "investors," who are investing in their (and behavior and use of (preventive and prenatal) health services. Several researchers have indeed treated the mothers' inputs to the newborn health (smoking and prenatal care) as choice variables. In some cases the direct education effect on weight has vanished when these covariates are known and adjusted for [21] but in others, and more recently, education itself remains significant [22] . If, however, higher education exercises its effect on birth weight only through an increased demand for inputs, this effect should have been monotonic. The present findings indicate that this is true for blacks. Among white women, very high education has an adverse effect on birth outcomes. So it is either that very highly educated mothers invest "too much" (to the point where the marginal product of the inputs is nega-tive), or that their health endowment is lower. Although possibly living more healthy lifestyles in some respects, women with postgraduate education may hold jobs associated with more stress resulting in worse birth outcomes [1] . As Rosenzweig and Schultz [23] have observed, this pattern of advanced education effect may be expected to become more pronounced in the future. Unfortunately, our data do not include information on smoking, stress, and the use of prenatal care to explore further these issues.
Naturally, there is a technical correlation between age and years of schooling originating from the fact that some women gave birth -planned or not -while studying, and some women discontinued their studying because of the birth. Such a correlation might confound the estimated effects of age and education. However, women who gave birth while studying are usually relatively young, in high school or in college. For all ages, the correlation between age and years of schooling at giving birth is 0.490 for whites and 0.421 for blacks. Among those aged 19+, these correlations decrease to 0.404 and 0.222, respectively. Among those aged 23+, these correlations are 0.278 and 0.128, respectively. Comparing age at birth with the computed age at leaving school (six plus the number of years of schooling), we get that 7.5 percent are in the range of +1 to -1 years difference, 70 percent of whom have completed high school. It seems that about 5 percent of the mothers in the study gave birth upon completing high school, and less than 3 percent did so while studying in high school or in college.
Due to lack of information in the data, we are unable to rigorously study the issue of the endogeneity of the level of education and age at giving birth, namely, to account for them being, in many cases, choice variables [24] . However, the small fraction of women giving birth while studying indicates that probably the decision to give birth is conditional, in most cases, on educational decisions. In Figures   3 and 4 , we see that the issue is not so important among white mothers, but has several implications among the black mothers. Figure 3 demonstrates that, among white mothers aged 23+, those with very low level of education (O to 8) have babies with lower weight (and higher chances of LW) than younger mothers with similar educational achievement. This means that the negative effect of age (over 30) on birth outcomes (Figure 1 ) is most pronounced for women with low education. These women seem to undergo relatively more rapid and sharp age-related deterioration. Among black mothers (Figure 4) , excluding mothers whose college education might have been prevented (postponed?) by the birth by restricting maternal age to 19+, leads to better predicted outcomes for 9 to 12 years of schooling. Excluding mothers whose graduate education might have been prevented (postponed?) by the birth by restricting maternal age to 23+ leads to better predicted outcomes for 13 to 16 years of schooling. This means that the mothers whose education was potentially interrupted by the birth are not of a "higher education type" (higher ability, for example, which might be positively correlated to birth outcomes) but, on the contrary, there is some unobservable characteristic associated with giving birth during school that is negatively correlated with birth outcomes. Put differently, the "true" effect of education is related to better outcomes (described by the predicted outcomes among mothers aged 19+ for 9 to 12 years of schooling and among those aged 23+ for 13 to 16 years) than the outcomes predicted when "interruptions" are included. For black women, as was found for white women, the negative effect of age is more pronounced for women with low educa- [26] .
As has been found in several other studies, newborns to married mothersboth white and black -are more than 100 gm heavier than those born to unmarried mothers. Married mothers are, in general, wealthier, have greater insurance coverage, use prenatal services more often, and their pregnancies are more likely to be "wanted" [11, 12] .
We acknowledge that while the present data base is large and recent, it suffers from limited information on many factors known to have a direct causal impact on birth weight such as prematurity, intrauterine growth retardation, maternal height and weight, smoking, parity, and previous birth outcomes. Each of these factors has been proven to affect birth weight and the probability of low and very low birth weight outcomes [1] . It is plausible, even likely, that these factors are distributed unevenly, with more adverse risk among the less educated, probably poorer women. As such, each is a potential candidate for explaining part or all of the SES relationship demonstrated in our analysis. Less likely, each could potentially confound some of our observations, such as the interactions among age, education, and race. In either event, inferences suggested by the results of this paper should be made cautiously, as hypotheses for further study rather than definitive.
